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[Claim(s)] 

[Claim 1] After growing up a nitride semi-conductor layer on the silicon on 
sapphire which makes C side a principal plane, the nitride semi-conductor layer 
is etched. The 1st process which produces a resonance side to the etching end 
face of a nitride semi-conductor layer, The 2nd process which divides the silicon 
on sapphire between the resonance sides and resonance sides which were 
continuously made by etching, and which counter mutually by the Ath page or the 
Mth page, The manufacture approach of the nitride semiconductor laser 
component characterized by having the 3rd process at which it is made for the 
part containing the substrate projected from the resonance side not to interrupt 
the laser beam by which outgoing radiation is carried out from a resonance side. 
[Claim 2] Said 2nd process is the manufacture approach according to claim 1 
characterized by being the cleavage of silicon on sapphire. 
[Claim 3] The manufacture approach according to claim 1 or 2 characterized by 
performing said the 2nd process and 3rd process to coincidence. 
[Claim 4] Said 3rd process is the manufacture approach according to claim 1 or 2 
characterized by being the process which removes the part containing the 
substrate projected from the resonance side by etching or polish. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the 
laser component which consists of a nitride semi-conductor (lnXAIYGa1-X-YN, 0 
<=X, 0<=Y, X+Y<=1 ), and relates to the manufacture approach of a laser 
component that one [ at least ] resonance side was especially formed of etching. 
[0002] 

[Description of the Prior Art] The resonance side for resonating luminescence of 
a barrier layer inside a semi-conductor layer is required for the laser component 
which generally consists of a compound semiconductor. Long wavelength 
luminescence semiconductor laser by which current utilization is carried out, 
such as infrared rays and red, consists of ingredients, such as GaAIAs, GaAIAsP, 
and GaAllnP, and these ingredients grow on for example, a GaAs substrate. 
Since GaAs has cleavability in the ingredient itself, let the resonance side of said 
long wavelength semiconductor laser be a cleavage plane using the cleavability 
of this GaAs substrate in many cases. 

[0003] On the other hand, it is difficult to carry out cleavage of the substrate and 
to make the cleavage plane of a nitride semi-conductor a resonance side, in 
order that a nitride semi-conductor may grow in many cases on the substrate 
which does not almost have cleavability like sapphire (aluminum 203). On the 
other hand, although there is also the approach of forming the resonance side of 
a nitride semi-conductor by etching, when a substrate is divided by dicing, 
scribing, etc., in order for the flat surface of the substrate projected from the 
resonance side to make outgoing radiation light reflect and penetrate after 
forming a resonance side by etching, there is a problem that the direction of 
beam outgoing radiation of an outgoing radiation laser beam will become slanting 
to a substrate horizontal plane. That is, the far field pattern of a laser beam will 
be disturbed, for example, an elliptical laser beam is not obtained. If a far field 
pattern is confused, association with a laser beam and a lens will become difficult, 
and it will be hard to use as the light source. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, the place made into the 
purpose of this invention is to form a resonance side in the nitride semi-conductor 
which grew on the difficult silicon on sapphire of cleavage, and offer the 
manufacture approach of a laser component that the laser beam which has an 
ellipse-like far field pattern configuration is obtained. 
[0005] 

[Means for Solving the Problem] The manufacture approach of the laser 
component of this invention etches the nitride semi-conductor layer, after growing 
up a nitride semi-conductor layer on the silicon on sapphire which makes C side 
a principal plane. The 2nd process which divides the silicon on sapphire between 
the resonance sides and resonance sides which were continuously made to the 
etching end face of a nitride semi-conductor by etching with the 1st process 
which produces a resonance side, and which counter mutually by the Ath page or 
the Mth page, The part containing the substrate projected from the resonance 
side is characterized by having the 3rd process it is made not to interrupt the 
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laser beam by which outgoing radiation is carried out from a resonance side. 
[0006] As for the 2nd process which divides a substrate between a resonance 
side and a resonance side, it is desirable that it is the cleavage process of silicon 
on sapphire. 

[0007] Furthermore by the approach of this invention, it is characterized by 
performing said the 2nd process and 3rd process to coincidence. That is, it is 
made for the part containing the substrate projected from the resonance side 
made by etching not to interrupt the laser beam by which outgoing radiation is 
carried out from a resonance side at the same time it divides. 
[0008] Moreover, the 3rd process is characterized by being the process which 
removes the part containing the substrate projected from the resonance side by 
etching or polish. 
[0009] 

[Embodiment of the Invention] At the 1st process of this invention, a nitride semi- 
conductor is etched and a resonance side is formed in the etching end face of a 
barrier layer. As for an etching end face, it is desirable to make it become almost 
perpendicular to a substrate. As an etching means, by being able to use 
preferably dry etching means, such as reactive ion etching (RIE), reactant ion 
beam etching (RIBE), and ion milling, for example, and choosing etching gas 
suitably, an etching rate is controlled, and an etching end face is smooth and can 
produce a mutual almost parallel resonance side. Drawing 1 is the typical 
sectional view showing the structure of the nitride semiconductor wafer by the 1st 
process of this invention, in the silicon on sapphire to which 1 makes C side a 
principal plane, and 2, n mold nitride semi-conductor layer (henceforth n type 
layer) and 3 show a barrier layer, and 4 shows p mold nitride semi-conductor 
layer (henceforth p type layer). This drawing is a mimetic diagram showing the 
structure at the time of cutting the wafer which carried out the laminating of the 
nitride semi-conductor layer on the silicon on sapphire 1 which makes C side a 
principal plane in a direction parallel to the resonance direction of laser. 
[0010] Thus, in the 1st process, a resonance side can be formed in the end face 
of a barrier layer by etching a nitride semi-conductor. In addition, a resonance 
side points out the field for resonating the laser beam formed in the end face of a 
barrier layer. If a resonance side is formed by etching as shown in drawing 1 , the 
front face of n type layer which followed the etching end face of a nitride semi- 
conductor layer will be exposed, and the resonance side of one laser component 
and the resonance side of another laser component will serve as structure which 
countered mutually. That is, the resonance side and resonance side which 
counter mutually are continuously made by etching. 
[0011] Next, the 2nd process of this invention divides the silicon on sapphire 
between the resonance sides and resonance sides which were formed 
continuously in this way and which counter by the Ath page or the Mth page. 
Drawing 1 R> 1 shows that it is also with an alternate long and short dash line 
about the division location of silicon on sapphire 1 . Drawing 3 is sapphire and the 
block eel Fig. showing the crystal structure of a nitride semi-conductor. Thus, 
sapphire and a nitride semiconducting crystal can be approximated with 
hexagonal system. C side points out field bearing equivalent to the field shown in 



this drawing (0001), and is [External Character 1] in the Ath page. 



Field bearing equivalent to a field is pointed out and it is [External Character 2] in 
the Mth page. 



Field bearing equivalent to a field is pointed out. Although six kinds of field 
bearings can show the Ath page and the Mth page along the side of a hexagonal 
prism, or top-most vertices, respectively, since all show the same field bearing, 
the field (outside 1 ) and the field (outside 2) shall show on behalf of each field 
bearing. 

[0012] if a means prepare a cutline in a substrate front face and a rear face with 
a certain means, break a substrate, namely, carry out cleavage of the substrate 
and divide it although there is a means to carry out scribing for example, of the 
substrate rear face, and to break it, a means to carry out half cutting of the 
substrate rear face, and to break it by dicing similarly, or a means that carries out 
full cutting by dicing as means to divide the silicon on sapphire the nitride semi- 
conductor grew up to be is chosen - ** - it is desirable. It is because sapphire is 
the hard matter like a diamond, so it is in the inclination which requires long 
duration, and is divided into the nitride semi-conductor layer which is in a cutting 
plane further, and defects, such as a chip, tend to produce when full cutting is 
carried out. If sapphire is furthermore broken by the Ath page or the Mth page, it 
will be easy to be divided in an exact location straightly the same [ the sapphire 
said for there to be no cleavability ] with having carried out cleavage. Thus, in 
case sapphire is divided by the Ath page or the Mth page, it is desirable to adjust 
the thickness of a substrate to 100 micrometers or less. When thicker than 100 
micrometers, it is in a difficult inclination that cleavage divides in an exact 
location. When 6-micrometer or more laminating of the n mold contact layer 
which carries out 6-micrometer or more laminating of the total thickness of a 
nitride semi-conductor layer preferably, or is grown up on a substrate is carried 
out and thickness of a substrate is made thin to 60 micrometers or less, with a 
laser component, heat dissipation nature becomes good, it becomes long lasting, 
and there is an advantage of becoming easy to divide in the still more exact 
location also at cleavage. 

[0013] Drawing 4 is the top view of a nitride semiconductor wafer, and after it 
carries out the laminating of the nitride semi-conductor and specifically forms a 
resonance side by etching on a sapphire C side, it is drawing showing typically 
the configuration of the wafer seen from the nitride semi-conductor layer side. 
With the substrate which made the sapphire C side the principal plane as shown 
in drawing 4 , and made the Ath page or the Mth page the cage hula (orientation 
flat) side, if a substrate is divided to a cage hula side in a perpendicular location 
as the alternate long and short dash line of drawing 4 shows, a laser bar-like 
component will be obtained by the Ath page of a substrate, or the Mth page. 
Therefore, when forming a resonance side by etching, it cannot be 
overemphasized that it is necessary to design a component configuration 



beforehand so that the resonance direction of laser may become parallel to a 
cage hula side. 

[0014] Next, at the 3rd process of the manufacture approach of this invention, the 
part containing the substrate projected from the resonance side is characterized 
by making it not interrupt the laser beam by which outgoing radiation is carried 
out from a resonance side. When a resonance side is formed by etching, as 
explained above, a flat surface appears between a resonance side and a 
resonance side. Usually, although divided in the flat-surface section, if it divides 
in the flat-surface section, the part projected outside the resonance side will 
remain. Drawing 2 R> 2 is the typical sectional view showing the structure of a 
nitride semiconductor laser component, and shows drawing at the time of cutting 
a component in a direction parallel to the resonance direction of a laser beam. 
When a component is divided in a location as shown with the alternate long and 
short dash line of drawing 1 , the flat surface of a lobe reflects a laser beam and 
disturbs a far field pattern so that it may be shown in the direction of B of drawing 
2 . It is made for the part containing the substrate projected from one [ at least ] 
resonance side not to interrupt a laser beam like the direction of A at the 3rd 
process. As a means for that, as the alternate long and short dash line of drawing 
1 shows [ 1st ], one of division locations is set as the location close to a 
resonance side, for example, and there is a means to make it a lobe not interrupt 
a laser beam to division of a substrate and coincidence. For that purpose, it is 
most desirable to carry out cleavage of the substrate. Moreover, there is a means 
by which etching or polish removes the part projected from the substrate after 
dividing into the 2nd, Any may be used although there are both wet etching and 
dry etching in etching. In wet etching, etching by the mixed acid of a phosphoric 
acid and a sulfuric acid and dry etching have etching by RIE etc., as described 
above. 

[0015] In addition, at the 3rd process of this invention, one [ at least ] laser 
beams of a resonance side are not necessarily both that what is necessary is just 
to make it not interrupted by the lobe. For example, when only using as a 
detection side of a photodetector, not using the lobe as a laser beam's fetch side 
even if a lobe is in one resonance side side as shown in drawing 2 , especially a 
far field pattern configuration is not asked. 

[0016] Moreover, drawing 5 is the typical sectional view showing the structure of 
the nitride semiconductor wafer by the 1st process of this invention, and drawing 
6 is the typical sectional view showing the structure of the laser component at the 
time of an alternate long and short dash line dividing the wafer of drawing 5 . 
Drawing 5 and 6 shall show other modes concerning the manufacture approach 
of this invention, and drawing 1 and the same sign as 2 shall show the same 
member. 

[0017] The point that drawing 5 differs from the wafer of drawing 1 is in the place 
which makes one division location of a resonance side the nitride semi-conductor 
layer side in which a barrier layer is contained. Thus, when it considers as the flat 
surface of the nitride semi-conductor layer which exposed one division location 
by etching and another division location is used as the nitride semi-conductor 
layer in which a barrier layer is contained, reflection factors differ in respect of 
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mutual resonance, respectively, and if a resonance side side with a smaller 
reflection factor is made into a laser beam's fetch side, a very high power laser 
component will be obtained. In this case, when dividing the nitride semi- 
conductor with which a barrier layer is contained, it is necessary to divide by 
cleavage. If cleavage divides, to the end face of the barrier layer of a nitride 
semi-conductor layer, the low resonance side of the reflection factor by the 
cleavage of a nitride semi-conductor is producible. 
[0018] 

[Example] Hereafter, the example of this invention is explained based on a 
drawing. Drawing 7 is the typical sectional view showing the structure of the laser 
component by the approach of this invention. 
[0019] [Example 1] 

1) Make 300 micrometers in thickness, and C side of 2 inch phi into a principal 
plane. A cage hula side It is 2 on the silicon on sapphire 1 made into the Mth 
page. It is the buffer layer 21 which consists of GaN 200A 3 It is the contact layer 

22 which consists of an Si dope n mold GaN 6 micrometers 4 The crack 
prevention layer 23 which consists of Si dope n mold ln0.1Ga0.9N 500 A 5 It is n 
mold cladding layer 24 which consists of Si dope n mold aluminumO.2GaO.8N 0.5 
micrometers 6 It is 0.2 micrometers (above, n type layer 2) about n mold 
lightguide layer 25 which consists of an Si dope GaN. 

7) The barrier layer 3 (barrier layer total thickness, 250A) which carried out 3 pair 
laminating of the barrier layer which becomes 25A from Si dope lnO.01GaO.95N 
about the well layer which consists of Si dope ln0.2Ga0.8N to 50A, and carried 
out the laminating of the well layer to the last 

8) It is p mold cap layer 41 which consists of Mg dope p mold 
aluminum0.1Ga0.9N 300A and 9 It is p mold lightguide layer 42 which consists of 
a Mg dope p mold GaN 0.2 micrometers 10 It is p mold cladding layer 43 which 
consists of Mg dope p mold aluminum0.2Ga0.8N 0.5 micrometers 1 1 The 
laminating of the p mold contact layer 44 which consists of a Mg dope p mold 
GaN is carried out to order by 0.2 micrometers (above, p type layer 4) thickness. 
[0020] 2) A buffer layer 21 grows up AIN, GaN, AIGaN, etc. at the temperature of 
900 degrees C or less, and can grow by thickness 20A - 0.2 micrometers or less 
still more preferably 10A - 0.5 micrometers or less of thickness. 

[0021] 3) It is desirable lnXAIYGa1-X-YN (0 <=X, 0<=Y, X+Y<=1) and that Y 
value constitutes n mold contact layer 22 from 0.5 or less AIYGa1-YN still more 
preferably, by constituting from GaN which doped Si or germanium also in it, n 
type layer with high carrier concentration is obtained, and n electrode and 
desirable ohmic contact are acquired. This layer can grind silicon on sapphire to 
60 micrometers or less by making it grow up by 6 micrometers or more, and 
making it grow up by thickness 7 micrometers or more still more preferably, and it 
has the operation which raises the heat dissipation nature of a laser component 
while making a substrate easy to break by cleavage. 

[0022] 4) The nitride semi-conductor of n mold containing In, and by making it 
grow up by InGaN preferably, it becomes possible to grow up n mold cladding 
layer containing aluminum grown up into a degree of the crack prevention layer 

23 with a thick film, and it is very desirable. In the case of LD, it is necessary to 



grow up an optical confinement layer and the becoming layer by thickness 0.1 
micrometers or more preferably. Although component production was difficult in 
the former since the crack went into AIGaN grown up later when AIGaN of a thick 
film was directly grown up on GaN and an AIGaN layer, it can prevent that a 
crack goes into n mold cladding layer in which this crack prevention layer 
contains aluminum grown up into a degree. As for a crack prevention layer, it is 
desirable to make it grow up by thickness (100A or more and 0.5 micrometers or 
less). If thinner than 100A, it will be hard to act as crack prevention as mentioned 
above, and when thicker than 0.5 micrometers, it is in the inclination for the 
crystal itself to be discolored in black. Although this crack prevention layer is also 
omissible depending on the conditions of the growth approach, growth equipment, 
etc., when producing LD, make it in addition, more desirable to grow up. In 
addition, this crack prevention layer may be grown up into n mold contact layer. 
[0023] 5) As for n mold cladding layer 24, it is desirable the nitride semi- 
conductor which acts as a carrier confining layer and an optical confinement 
layer, and contains aluminum, and to grow up AIGaN preferably, and it can form 
a crystalline good carrier confining layer by growing up still more preferably 100A 
or more 2 micrometers or less by 500A or more and 1 micrometer or less. 
[0024] 6) As for n mold lightguide layer 25, it is desirable to act as a lightguide 
layer of a barrier layer and to grow up GaN and InGaN, and it is usually desirable 
to make it grow up by 200A - 1 micrometer thickness still more preferably 100A - 
5 micrometers. 

[0025] 7) If a barrier layer 3 considers as the multiplex quantum well structure 
which carried out the laminating of the well layer which consists of a nitride semi- 
conductor containing In of 70A or less of thickness, and the barrier layer which 
consists of a nitride semi-conductor with larger bandgap energy than the well 
layer of 1 50A or less of thickness, it will be easy to carry out laser oscillation of it. 
[0026] 8) Although the cap layer 41 was used as p mold, since thickness is thin, it 
is good also as an i mold with which n mold impurity was doped and the carrier 
was compensated, and let it be p mold most preferably. 0.1 micrometers or less 
of 500A or less of thickness of p mold cap layer are most preferably adjusted to 
300A or less still more preferably. It is because a crack becomes easy to enter 
into p mold cap layer and a crystalline good nitride semi-conductor layer cannot 
grow easily, if it is made to grow up by thickness thicker than 0.1 micrometers. It 
becomes impossible moreover, for a carrier to pass this energy barrier according 
to the tunnel effect. If AIGaN with the larger presentation ratio of aluminum forms 
thinly, it will become easy to oscillate LD component. For example, if Y values 
are 0.2 or more AIYGal-YN(s), adjusting to 500A or less is desirable. Although 
especially the minimum of the thickness of p mold cap layer 18 does not limit, it is 
desirable to form by thickness 10A or more. 

[0027] 9) As for p mold lightguide layer 42, it is desirable to make it grow up by 
GaN and InGaN as well as n mold lightguide layer. Moreover, this layer acts as a 
desirable lightguide layer by acting also as a buffer layer at the time of growing 
up p mold cladding layer, and growing up 100A - 5 micrometers by 200A - 1 
micrometer thickness still more preferably. 

[0028] 10) As well as n mold cladding layer, as for p mold cladding layer 43, it is 
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desirable the nitride semi-conductor which acts as a carrier confining layer and 
an optical confinement layer, and contains aluminum, and to grow up AIGaN 
preferably, and it can form a crystalline good carrier confining layer by growing 
up still more preferably 100A or more 2 micrometers or less by 500A or more and 
1 micrometer or less. By using this layer as the nitride semi-conductor layer 
containing aluminum still as mentioned above, since the contact resistance 
difference of p mold contact layer and p electrode is made, it is desirable. 
[0029] In the case of the barrier layer of quantum structure which has the well 
layer which consists of InGaN like this example, the barrier layer is touched, p 
mold cap layer which consists of a nitride semi-conductor containing aluminum of 
0.1 micrometers or less of thickness is prepared, p mold lightguide layer with 
BADDO gap energy smaller than p mold cap layer is prepared in the location 
which is distant from a barrier layer from the p mold cap layer. It is very more 
desirable than the p mold lightguide layer to prepare p mold cladding layer which 
consists of a nitride semi-conductor containing aluminum with a larger band gap 
than p mold lightguide layer in the location distant from the barrier layer. And 
since the thickness of p mold cap layer is thinly set up with 0.1 micrometers or 
less, the electron hole which did not act as barrier of a carrier and was poured in 
from p layers can pass through p mold cap layer according to the tunnel effect, 
and recombines efficiently by the barrier layer, and the output of LD improves. 
That is, since a carrier does not overflow a barrier layer but it is prevented in p 
mold cap layer whether the temperature of a semiconductor device rises since 
the poured-in carrier has the large bandgap energy of p mold cap layer, or an 
inrush current consistency increases or, a carrier accumulates in a barrier layer 
and becomes possible [ emitting light efficiently ]. Therefore, since it is rare for 
luminous efficiency to fall even if a semiconductor device carries out a 
temperature rise, low LD of a threshold current is realizable. 
[0030] 11) p mold contact layer 44 can be constituted from lnXAIYGa1-X-YN (0 
<=X, 0<=Y, X+Y<=1 ) of p mold, and GaN which doped Mg preferably, then the p 
electrode 50 and the most desirable ohmic contact are acquired. 
[0031] The nitride semi-conductor layer which consists of n type layer 2, a barrier 
layer 3, and a p type layer 4 on silicon on sapphire 1 with the above configuration 
is set behind a laminating and in nitrogen-gas-atmosphere mind, a wafer is set in 
a reaction container, annealing is performed, a part of hydrogen contained in p 
type layer is removed, and p type layer is further formed into low resistance. 
[0032] Next, the mask of a predetermined configuration is formed in the front face 
of p mold contact layer of the maximum upper layer, and with RIE (reactive ion 
etching) equipment, as shown in drawing 7 , mesa etching of p mold contact 
layer 21 and p mold cladding layer 20 of the maximum upper layer is carried out, 
and it considers as the ridge configuration which has stripe width of face of 4 
micrometers. 

[0033] A mask is formed in the flat surface of exposed p type layer after ridge 
formation, and a resonance side is formed in an almost perpendicular location to 
a stripe-like ridge at the same time it makes it bilateral symmetry to a stripe-like 
ridge and exposes the flat surface of n mold contact layer 22. Drawing showing 
the structure of the wafer after resonance side formation is drawing 1 . In addition, 



it is made for the direction of a stripe of the nitride semi-conductor of heights 
exposed after etching to become parallel to a cage hula side, as the configuration 
of a mask is shown in drawing 4 . Moreover, by forming a resonance side, the 
current poured in from n layers comes to be built over homogeneity to a barrier 
layer, and a threshold falls at the same time it exposes n mold contact layer 22 
which should form the n electrode 52 to bilateral symmetry to a ridge stripe. 
[0034] next, ohmic one which becomes p mold contact layer 44 of the ridge 
topmost part from nickel and Au - the p electrode 50 of business is mostly 
formed in the whole surface, ohmic one which consists of Ti and aluminum on 
the other hand - the n electrode 52 of business stripe-like n mold contact layer 
« it forms in the whole surface mostly. In addition, the whole surface means 80% 
or more of area mostly. Thus, a threshold falls by also forming n electrode in the 
whole surface and forming it in bilateral symmetry to a ridge further. 
[0035] Next, it crosses all over nitride semi-conductor layer [ after electrode 
formation and by the side of an electrode ] and p electrode 50, and n electrode 
52, and after forming the insulator layer 60 which consists of Si02, opening is 
prepared in the insulator layer 60 equivalent to the upper part in which the p 
electrode 50 and the n electrode 52 were formed by etching. Subsequently, as 
shown in drawing 7 , the p electrode 50 and p pad electrode 51 electrically 
connected with the n electrode 52, and n pad electrode 53 are formed through 
this insulator layer 60. p pad electrode 51 extends the surface area of the 
substantial p electrode 50, and has the operation which can be made to carry out 
wire bonding of the p electrode side, n pad electrode 53 also lessens peeling of n 
electrode, and has the operation which can enlarge the current which can be 
poured in from n electrode. 

[0036] The wafer which formed two electrodes as mentioned above is 
transported to polish equipment, the silicon on sapphire 1 of the side which does 
not form the nitride semi-conductor is wrapped using a diamond abrasive 
material, and thickness of a substrate is set to 20 micrometers. After wrapping, it 
polishes 1 micrometer by the still finer abrasive material, and a substrate front 
face is made into the shape of a mirror plane. 

[0037] (The 2nd process) Next, after carrying out the scribe of the middle of the 
resonance side of a wafer, and a resonance side from a silicon-on-sapphire side, 
a laser push rate bar-like chip is produced for a wafer. This direction of a scribe is 
equivalent to the Ath page of silicon on sapphire. 

[0038] Furthermore, plasma-CVD equipment is used for both the resonance side 
of a laser bar-like chip, the dielectric multilayers which consist of Si02 and Ti02 
are formed in it, and a reflecting mirror is formed in it. 

[0039] (The 3rd process) After reflecting mirror formation, it is in the resonance 
side side of a laser bar-like chip, and the projecting substrate and projecting n 
mold contact layer are wrapped, and are adjusted to die length of 5 micrometers. 
[0040] It is a location parallel to the n electrode 52 shortly, a scribe divides the 
laser bar-like chip from which it ground as mentioned above and the lobe was 
removed, and a rectangular laser chip is obtained. 

[0041] Install the laser chip obtained as mentioned above in a heat sink by face 
up (condition which the substrate and the heat sink countered), and wire bonding 



of each electrode is carried out. When laser oscillation is tried at a room 
temperature, by threshold-current consistency 1.5 kA/cm2 and threshold voltage 
6V Continuous oscillation with an oscillation wavelength of 405nm was checked, 
as for the far field pattern of the laser beam by which outgoing radiation is carried 
out from the resonance side of the ground side, the ellipse form of the vertical 
symmetry was shown to the substrate horizontal direction, and the interference 
by reflection of a laser beam had not appeared. 
[0042] In the 2nd process of the [example 2] example 1 , as shown in the 
alternate long and short dash line of drawing 1 , after carrying out the scribe of 
the background of silicon on sapphire in the location of the location (about 5 
micrometers) close to the resonance side formed by etching, a laser push rate 
bar-like chip is produced for a wafer. The 2nd process and 3rd process in an 
example 1 can carry out to coincidence according to this process. 
[0043] When the rest produced the laser component like the example 1, 
continuous oscillation is shown like the laser component of an example 1 , the far 
field pattern of the laser beam which comes out of the resonance 5-micrometer 
side side of a lobe has elliptical, and the interference by reflection of a laser 
beam had not appeared. 

[0044] In the 2nd process of the [example 3] example 1 , half cutting of the silicon 
on sapphire which hits in the middle of a resonance side and a resonance side is 
carried out by the dicer from a rear face. A laser push rate bar-like chip is 
produced for a wafer after half cutting. After the rest ground the lobe of one 
resonance side like the example 1 and adjusted to 5 micrometers, when it was 
used as the laser component, the far field pattern of the laser beam which comes 
out from the resonance side of a 5-micrometer lobe had elliptical like the example 
1. 

[0045] In the [example 4] example 1 , the sapphire of 2 inch phi which makes C 
side a principal plane at a substrate 1 , and makes the Ath page a cage hula side 
is used, and also the laminating of the nitride semi-conductor is carried out 
similarly. 

[0046] As shown in drawing 1 , after carrying out a scribe from a silicon-on- 
sapphire side in the 2nd process in the location (about 5 micrometers) close to 
the resonance side of a wafer furthermore, a laser push rate bar-like chip is 
produced for a wafer. This direction of a scribe is equivalent to the Mth page of 
silicon on sapphire. When others produced the laser component like the example 
1 , the far field pattern of the laser beam which comes out from the resonance 
side which has a 5-micrometer lobe similarly was elliptical. 
[0047] In the 2nd process of the [example 5] example 1 , as shown in drawing 5 , 
after the core (that is, one half of the cavity length of laser) of a nitride semi- 
conductor layer that one side has a barrier layer, and another side carry out the 
scribe of the rear-face side of the silicon on sapphire equivalent to the location 
which approached the resonance side in the distance of 5 micrometers, a push 
rate obtains a laser bar-like component similarly. The typical sectional view 
showing the structure of this laser component is drawing 6 , one side of a 
resonance side is formed of etching, and another side is formed of cleavage. 
Moreover, a reflecting mirror is formed only in an etching side, and the reflection 



factor of the resonance side by the side of an etching side is higher than a 
cleavage plane, and it is adjusted. 

[0048] When the rest produced the laser component like the example 1 , there 
was a 1 .5-time output of a laser beam by which outgoing radiation is carried out 
compared with the thing of an example 1 from the resonance side by the side of 
a cleavage plane. 

[0049] In the [example 6] example 1, after performing to coincidence the process 
at which the front face of n mold contact layer 22 is exposed by etching, and the 
process which forms a resonance side, a mask is formed in the front face of 22 of 
exposed n mold contact layer, n mold contact layer by the side of a resonance 
side is etched further, and the front face of silicon on sapphire 1 is exposed. Thus, 
since the part broken at the time of substrate cleavage by carrying out until 
silicon on sapphire 1 exposes etching by the side of a resonance side serves as 
only silicon on sapphire, the impact at the time of division propagation-comes to 
be hard in a nitride semi-conductor layer. For this reason, it is divided into a 
nitride semiconducting crystal (n type layer), and there is an advantage of the 
ability to make a chip etc. hard to generate. 

[0050] The 2nd process and 3rd process are performed to coincidence, and it is 
made for the silicon on sapphire by the side of a resonance side not to interrupt a 
laser beam like an example 2 as for the back. This laser component had the 
ellipse-like laser beam configuration similarly. 
[0051] 

[Effect of the Invention] In the laser component which has the part projected from 
the resonance side, at the etching flat surface which remains after a substrate is 
divided, it is reflected and penetrated and a part of laser beam by which outgoing 
radiation is carried out from a barrier layer is interrupted. If a part of laser beam 
by which outgoing radiation is carried out from a resonance side side is reflected 
by a substrate, a nitride semi-conductor, etc. which remain, an output will decline, 
outgoing radiation of the beam will be carried out in the direction of slant, and a 
far field pattern symmetrical with the upper and lower sides will not be obtained 
to a substrate horizontal direction. Especially, in the case of semiconductor laser, 
in front of the resonance side where outgoing radiation of the laser beam is 
carried out, a lens is prepared in order to condense a laser beam. If other 
members which interrupt a laser beam are in an outgoing radiation light side, it 
may be unable to condense well, for example. However, since outgoing radiation 
of the laser beam is carried out horizontally according to the laser component of 
this invention, said problem can be solved and condensing of a laser beam 
becomes easy. Moreover, since a nitride semi-conductor is grown up and is 
divided by the Mth page and the Ath page on C side of silicon on sapphire, 
dividing straightly in an exact location is possible. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The type section Fig. showing the structure of the nitride 



semiconductor wafer by the 1 st process of this invention. 
[Drawing 21 The type section Fig. showing the structure of the laser component at 
the time of the alternate long and short dash line of drawing 1 dividing a wafer. 
[Drawing 31 Sapphire and the block eel Fig. showing the crystal structure of a 
nitride semi-conductor. 

fPrawinq 41 The top view of a nitride semiconductor wafer. 
[Drawing 51 The type section Fig. showing the structure of the nitride 
semiconductor wafer by the 1st process of this invention. 
[Drawing 61 The type section Fig. showing the structure of the laser component at 
the time of the alternate long and short dash line of drawing 5 dividing a wafer. 
[Drawing 71 The type section Fig. showing the structure of the laser component 
by the approach of this invention. 
[Description of Notations] 

1 ... Silicon on sapphire 

2 ... n type layer 

3 ... Barrier layer 

4 ... p type layer 

21 ... Buffer layer 

22 ... n mold contact layer 

23 ... Crack prevention layer 

24 ... n mold cladding layer 

25 ... n mold lightguide layer 

41 ... Cap layer 

42 ... p mold lightguide layer 

43 ... p mold cladding layer 

44 ... p mold contact layer 

50 ... p electrode 

51 ... p pad electrode 

52 ... n electrode 

53 ... n pad electrode 
60 ... Insulator layer 
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[0049] [H66M6] 1 tfcwr. x>y^-y 
^t J: 0 nmzy?? h«2 2<0^iB*Saj§*SIS 

^n®^^-rsimi:^HB#tffo^a, icajL 

^nS3y^^h«^2 2^®t^^Sr^JtLT. 
$ ^ t &HMBI<7) n W n y 9 9 Y M & x >y f- y / LT 
7r-fTS«l<7)aS5-|iai$-y:l>. dOiot^Uffl 

Mcox 7fvm7T'( ra« 1 #asaj-f s 4 tit 9 

^>tiO. S^^BftSiJl.ijFJt^-9-7 r TS^cO 

t i<ofc«>a^i!jiNi*teift (nssi) tfj 

[0050] &(ildg0|2 Hat. ^2tf0lSi:m3 
<01gi: £ H^ttT^*«i|c7)-9-7 r TWfoifiV- 
■fft£jt£>frvU:5t"fl>. d^p-if^iHatfg 

[005 1] 

imiwfm] mmfr^ftttzmtt-t^--? 



(7) 



10-190149 



«Mc¥#rtlfctt IX . ±T««PSr7 r -7 a -)V Ha* 

a^ti*i i Ni*s:B!t*s-fr'c, m®, mxm\-t % <?> 
x\ m^mK'iziEmtcQ.w.x'ftmi'i z t mmxh 



[02 3 HlO-^MHT'^x-Ajr^SiJUclloi^ 

[03 3 H f7r > fT, &tffifcto^t^»ft«l3t* 

[H4 3 l«»>>X-A^)fI| 4 

[053 *fKH0>8 1 tf)Xgfc: J: * 7 x 



[06] 05<o-jSi«»t">x-Aft4HHUfcHW)l/ 
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1 • 

2 ■ 

3 • 

4 • 
2 1 
22 
23 
24 
25 
4 1 

4 2 
43 
44 
50 

5 1 
52 
53 
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